Prolonged drought and improper maintenance of water resources increased the demands on ground-water supplies resulting are focuses for the need to evaluate ground-water resources in the hard rock terrain. In recent years, Remote-Sensing methods have been increasingly recognized as a means of obtaining crucial geo-scientific data for both regional and site-specific investigations. This work aims to develop and apply integrated methods combining the information obtained by geo-hydrological field mapping and those obtained by analyzing multi-source remotely sensed data in a GIS environment for better understanding the Groundwater condition in hard rock terrain. In this study, digitally enhanced Landsat ETM+ data was used to extract information on geology, geomorphology. Hill-Shading techniques are applied to SRTM DEM data to enhance terrain perspective views and to extract Geomorphological features and morphologically defined structures through the means of lineament analysis. A combination of Spectral information from Landsat ETM+ data plus spatial information from SRTM-DEM data is used to address the groundwater potential of alluvium, colluvium and fractured crystalline rocks in study area. The spatial distribution of groundwater potential zones shows regional patterns related to lithologies, lineaments, drainage systems and landforms.
Introduction
In recent years, remote-sensing methods have been increasingly recognized as a means of obtaining crucial geoscientific data for both regional and site-specific investigations. In the field of Groundwater exploration various methods were followed but this study focuses on ground water detection in hard rock terrain. (S.K. Nag, 2016) (M. Kavitha, 2011) . The remote sensing data should be acquired and integrated into the early stages of an investigation and used in conjunction with traditional mapping techniques. Hard rock terrain normally creates the complex hydrogeology over a long period. Groundwater in hard rock terrain present or stored in the confined fractures zones and weathered horizons. The movement of the water into the hard rock are mainly due to the porosity nature of the rock and the fracturing zones. In India, about 65% of the country is underlined by hard rocks. (Saraf A.K, 1998) .
In this study various image processing techniques, DEM to derive the hard rock characteristics and various structures, to delineate the groundwater potential zones.
which are characteristic of hard rock crystalline formation, such as regional geology, geological structures and landforms.  To prepare thematic maps of the area such as lithology, lineaments, landforms and geomorphology from remotely sensed data and other data sources like DEM.  To assess groundwater controlling features by combining remote sensing, field studies and DEM.
 To identify and delineate groundwater potential zones through integration of various thematic maps with GIS techniques.  To make recommendations for future work and provide guidelines for groundwater prospecting.
Study area
The study area is situated to the north part of Dharmapurai district (upper Ponnaiyar Basin) and lies between 
Data used
In this study, a variety of data including satellite images, digital elevation model, geological map, standard 1:50.000 scale topographic maps and various thematic maps obtained from various sources have been used as data sources together with ground truth studies that have also been carried out. Different sets of data used for the study like Landsat ETM+ 2015 data and SRTM data.
Methodology
The methodology employed is summarized in the flow chart in Figure 2 . It involves digital Enhancement of Lansat ETM+ data for the extraction of lithological, structural and Geomorphological features and evaluation of digital elevation model (DEM) as well as field studies. The field studies are comprised of hydrogeological and structural investigations. The SRTM-DEM was used to extract lineaments and to map drainage systems and landforms. All data were integrated in a Geographic Information System (GIS) and analyzed to assess the groundwater controlling features.
Finally groundwater potential maps were prepared based on the GIS analysis. The image processing software ERDAS (Earth Resources Data Analysis System) was used for the remote sensing data enhancements. ArcGIS 10.1 were utilized for GIS analysis. The geological, lineament maps and other collateral data were also made use of for the preparation of hydrogeomorphological map. The hydrogeomorphical map of the area was finalized after field checks with GPS at
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selected locations for verifying the doubtful units. Figure 2 ; A flow chart depict the methodology adopted for preparation of Groundwater Potential Mapping.
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Digital image processing and image interpretation
Image enhancement techniques are used in this study utilized the procedures that made the georeferenced images 
Evaluations of SRTM Data
The evaluation of digital topographic data is of great importance as it contributes to the detection of the specific 
Spatial analysis
Spatial analysis was performed in GIS to assess terrain features, e.g., water bodies, stream networks, faults, rock type, elevation, land-use classes and vegetation cover. GIS-RS spatial analysis was used to generate land surface statistics and to assist in the study of spatial relationships between terrain elements for image enhancements. 
Result and Discussion
Geology
Drainage
According to El Baz, the coincidence of drainage with structural features, as well as the channels that drain into fractures, provides the ideal fluvial-structural configuration for ground water accumulation. So, these features are valuable for ground water exploration in the study area. Intersecting drainage patterns, indicative of subsurface structures suitable for ground water occurrences.
Geomorphology
Geomorphology of an area is highly influenced by the lithology and structure of the underlying formations Excellent groundwater prospective zone. 
Groundwater Potential zones
By integrating both hydrogeological and hydrogeomorphological details derived through the visual onscreen interpretation of different enhanced products, a groundwater prospective zone map of the study area was prepared Groundwater development is promising in the floodplains, alluvial plains and valley fills that are associated with thick alluvium and weathered material that has high porosity and permeability characteristics. Only a small area is occupied by these landforms, and hence favorable zones of groundwater are very limited in the basin area. A large part of the area is occupied by pediments, pediplains, structural hills, which do not favor much infiltration and hence are generally not favorable for groundwater exploration. The study reveals that a large part of the area has good to moderate groundwater producing potential. 
Conclusion and Recommendations
The different types of digital enhancement techniques, such as linear stretching, band combination, PCA and filtering, hill shading techniques using DEM are found to be useful for extracting the various groundwater controlling features in a typical hard rock terrain. The integration of the details derived from digitally enhanced ETM+ and DEM products with GIS has helped in the preparation of a groundwater potential zone map. The occurrence of groundwater is controlled by rock type, structures and landforms as revealed from GIS analyses and field investigations. High yielding wells and springs are often related to large lineaments, lineament intersections and corresponding structural features.
In metamorphic and igneous intrusive rocks with rugged landforms, groundwater occurs mainly in drainage channels with valley fill deposits. Zones of very good groundwater potential are characteristic for alluvial/colluvial layers overlying crystalline rocks, flat topography with dense lineaments and structurally controlled drainage channels with valley fill deposits. The overall results demonstrate that the use of Digital Image Processing, DEM and GIS provide potentially powerful tools to study groundwater resources and design a suitable exploration plan. Figure 7 ; Groundwater potential map of the study area.
Recommendations
Several approaches were applied to understand the hydrogeological conditions of the hard rock aquifers in parts of Tamilnadu. Because of the inhomogeneous nature of hard rock aquifers, it is crucial to use investigation techniques that maximize the information from various sources. An attempt was made to optimize the available data using methods that have proved to be successful in hydrogeological studies in other parts of the world. The following recommendations are given.  Geospatial data are powerful tools to improve our understanding of groundwater systems. While not directly measuring hydrogeological properties, they provide continuous detailed terrain information and allow the mapping of features significant to groundwater development. Various satellite data with different spectral and spatial resolutions coupled with digital image processing techniques help to accurately produce detailed maps. Ground verification is crucial to increase the accuracy of the interpretation results.  Geographic Information Systems are very time and cost-effective once the database is created and provide many advantages over traditional approaches. Integration of different data layers such as remote sensing, geomorphology and field data in a GIS environment provide means to unravel the nature of hard rock aquifers. Spatial and statistical analysis allows understanding the correlation between different parameters. This integrated approach of groundwater potential assessment in a GIS is highly recommended.  Structures are assessed at the outcrop scale to decipher the nature of lineaments interpreted from remote sensing data. Field investigations of well sites in relation to location, topography and structures as well as subsurface information such as pumping test and lithological log data are most valuable to improve our understanding of the hydrogeological conditions (Figure 8 ). 
